Khalil and Huang BMC Health Services Research
https://doi.org/10.1186/512913-019-4651-7

(2020) 20:5
BMC Health Services Research

RESEARCH ARTICLE Open Access

Adverse drug reactions in primary care: a
scoping review

H. Khalil*"

Check for
updates

and C. Huang®

Abstract

Background: Medication-related adverse events, or adverse drug reactions (ADRs) are harmful events caused by
medication. ADRs could have profound effects on the patients’ quality of life, as well as creating an increased
burden on the healthcare system. ADRs are one of the rising causes of morbidity and mortality internationally, and
will continue to be a significant public health issue with the increased complexity in medication, to treat various
diseases in an aging society. This scoping review aims to provide a detailed map of the most common adverse
drug reactions experienced in primary healthcare setting, the drug classes that are most commonly associated with
different levels/types of adverse drug reactions, causes of ADRs, their prevalence and consequences of experiencing
ADRs.

Methods: We systematically reviewed electronic databases Ovid MEDLINE, Embase, CINAHL Plus, Cochrane Central
Register of Controlled Trials, PsycINFO and Scopus. In addition, the National Patient Safety Foundation Bibliography
and the Agency for Health Care Research and Quality and Patient Safety Net Bibliography were searched. Studies
published from 1990 onwards until December 7, 2018 were included as the incidence of reporting drug reactions
were not prevalent before 1990. We only include studies published in English.

Results: The final search yielded a total of 19 citations for inclusion published over a 15-year period that primarily
focused on investigating the different types of adverse drug reactions in primary healthcare. The most causes of
adverse events were related to drug related and allergies. Idiosyncratic adverse reactions were not very commonly
reported. The most common adverse drug reactions reported in the studies included in this review were those that
are associated with the central nervous system, gastrointestinal system and cardiovascular system. Several classes of
medications were reported to be associated with adverse events.

Conclusion: This scoping review identified that the most causes of ADRs were drug related and due to allergies.
Idiosyncratic adverse reactions were not very commonly reported in the literature. This is mainly because it is hard
to predict and these reactions are not associated with drug doses or routes of administration. The most common
ADRs reported in the studies included in this review were those that are associated with the central nervous
system, gastrointestinal system and cardiovascular system. Several classes of medications were reported to be
associated with ADRs.

Background

Medication-related adverse events, or adverse drug reac-
tions (ADRs) are harmful events caused by medication.
Adverse drug reactions (ADRs) are defined by the World
Health Organization (WHO) as “a response to a medica-
tion that is noxious and unintended used in man to
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treat” [1]. ADRs could be a result of a preventable medi-
cation error, resulting in a side-effect as a result of medi-
cation administration, or an unforeseen error such as an
allergic reaction [2, 3].

ADRs could have profound effects on the patients’
quality of life, as well as creating an increased burden on
the healthcare system. ADRs are one of the rising causes
of morbidity and mortality internationally, and will con-
tinue to be a significant public health issue with the in-
creased complexity in medication, to treat various
diseases in an aging society. A recent study showed that
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ADRs accounted for approximately 3.5% of hospital
admission [4, 5]. Furthermore, ADRs were the cause of
~ 197,000 deaths in Europe annually [1].

The causes and nature of adverse drug events are often
complex and multifactorial. The types of adverse reactions
are classified into the following categories: dose/drug re-
lated, allergic or idiosyncratic reactions. Dose-related and
drug related adverse drug reactions are usually related to
the dose of the medication and are usually predictable but
sometimes unavoidable [6-9]. It is highly dependent on
the patient’s sensitivity to the drug and combinations of
medication used. It generally does not lead to severe ADR
but is relatively common. An allergic drug reaction is
when the patients develops an inappropriate reaction to
the medication, which mostly could be avoided with a skin
test prior to or through effective consultation and com-
munication between primary care facilities and patients.
An idiosyncratic adverse drug reaction is a type that is not
widely understood and its severity is often quite unpre-
dictable. This affects the fewer people and the reason for
the adverse reaction may be genetically predetermined [9].

ADRs have become a significant problem in patients
who are on multiple medications such as the elderly. A
study has reported that as high as 75% of all aged care
residents had medication discrepancies after the transi-
tion from hospital to primary care setting [6].

Most of the adverse medication events are associated
with prescription errors in general practice [7]. Medication
errors in general practice had a prevalence rate of 5% in
England according to a large retrospective case review study
[8]. With the incorporation of technology in healthcare sys-
tem, the implementation of computerized prescribing sys-
tems also has a range of medication error rates that may
lead to mild or severe adverse drug events [10, 11].

Another cause of adverse events is the off -label use of
uncommon medications in children and patients. Off
label prescribing is the process of prescribing of medica-
tions to non-approved indications by organizations such
the Therapeutic Goods Administration of Australia or
the Food and Drug Administration agency in the United
States. Medication error or dosage error can occur in
these circumstances due to the lack of evidence to sup-
port their use in non-approved conditions [12—14].

To date, there is limited data and evidence on the
epidemiology of ADRs. After a preliminary search of lit-
erature, (i.e. The Cochrane Library, JBI Database of Sys-
tematic Reviews and Implementation Reports, Ovid
MEDLINE) there are no systematic reviews, meta-
analysis or scoping reviews that provide a comprehensive
overview of the types of adverse events in primary care.
Most of the studies available were relatively small, and
often confined to individual units. Alternately, most of
the current reviews focused on the occurrence of medi-
cation errors, specific interventions to reduce medication
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errors and medication management [15-22]. While
there are several reviews on medication programs focus-
ing on the effect of medication errors and effectiveness
of interventions, they do not describe the types of ad-
verse events [21, 22]. The review by Khalil et al., 2017
examined the effectiveness of various types of medica-
tion safety interventions to reduce mortality, emergency
visits and hospital admissions. The authors found little
evidence to support the benefits of organizational, pro-
fessional and structural interventions addressing medica-
tion errors due to the heterogeneity of the included
studies [21]. .Assiri et al., 2018 examined the prevalence
of medications errors and adverse events associated with
errors and risk factors associated with them. They found
inconsistencies in the definitions of medications errors,
methodologies used to detect adverse events and differ-
ent outcome measures.

Therefore, this review sought to address the type of
ADRs, the major drug classes associated with the reac-
tions, causes of ADRs, their prevalence as well as conse-
quences of experiencing ADRs to reduce the risk of
adverse drug events in primary care. This will enable cli-
nicians to be more informed of the adverse events and
which class of drugs are associated with them. Targeted
educational interventions addressing these gaps have the
potential to improve patient safety. This scoping review
will also be useful for researchers and healthcare pro-
viders as well as policy makers in the development of in-
terventions to reduce adverse drug reactions in today’s
primary care.

Inclusion criteria

Participants

This review considered participants of any age and any
condition treated and/or managed from any primary
care services.

Concept

The concept of interest for the scoping review was the
type of adverse drug reactions experienced by patients
and the classes of medications associated with these ad-
verse drug events.

Context

The context of the review was the primary care setting.
These include; primary health care organizations, gen-
eral practitioner clinics, pharmacies, outpatient clinics
and any other clinics that do not classify patients as in-
patients. We only excluded hospital patients.

Types of studies

This scoping review considered quantitative study de-
signs including experimental, descriptive and observa-
tional studies reporting any quantitative data that can be
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included in the review. Qualitative studies were not con-
sidered in this review as the data extracted were not eli-
gible for inclusion as mentioned in the scoping protocol
[23]. Due to time constraints, only data published in
English were considered for the review. No gray litera-
ture was searched as we are interested in studies that are
published in peer reviewed journals based on scientific
methods that use evidence to develop conclusions.

Search strategy

The search strategy aimed to identify studies published
from 1990 to 2018. A three-step search strategy was uti-
lized in this review. An initial limited search of Ovid
MEDLINE, JBI Database of Systematic Reviews and Im-
plementation Reports and Cochrane Central Register of
Controlled Trials was undertaken followed by analysis of
the text words contained in the title and abstract and of
the index terms used to describe the article. A second
search using all identified keywords and index terms was
undertaken across all included databases. The following
databases were searched on December 7, 2018: Ovid
MEDLINE, Embase, CINAHL Plus, Cochrane Central
Register of Controlled Trials, PsycINFO and Scopus.
The search strategy of all the databases followed the
same strategy shown in Appendix I. In addition, the
National Patient Safety Foundation Bibliography and the
Agency for Health Care Research and Quality and
Patient Safety Net Bibliography were searched. Studies
published from 1990 onwards until December 7, 2018
were included as the incidence of reporting drug reac-
tions were not prevalent before 1990. The reference list
of all identified reports and articles were searched for
additional studies. The following keywords were used:
patient safety, adverse events, harmful incidents, primary
care, aged care, ambulatory care, general practice and
home healthcare. These were used along with a compre-
hensive list of variations of these key terms.

Method

Data extraction

Relevant data were extracted from the included studies
to address the review question using the methodology
outlined by Peters et al. [24, 25] The data extracted
followed the template developed in the protocol [23].
.Please refer to the search strategy published in the
protocol [23].

The data extracted included the following: author(s),
year of publication, origin/country of origin (where the
study was published or conducted), aims/purpose, study
population, methodology/methods, context, types of ad-
verse drug reactions experienced by patients and the
classes of medications associated with them as shown in
Tables 1 and 2.
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Results

The database search yielded a total of 4462 citations after
duplicates were removed. The titles and abstracts for these
4462 citations were screened and 4426 had irrelevant titles
and abstracts and therefore excluded. The remaining 36 pa-
pers were selected for further assessment of the full-text
assessment. Of these, 17 were excluded due to having: an ir-
relevant setting that is not primary care, irrelevant interven-
tions that were only addressing medication errors instead of
reporting on drug related adverse events and describing only
qualitative aspects of medication safety. The final search
yielded a total of 19 citations for inclusion in this review,
with two abstracts and 17 full papers [26—44]. A protocol
detailing the methodology for the current review was
followed [23]. A PRISMA flowchart showing the study selec-
tion at each stage is detailed in Fig. 1. Tables 1 and 2 detail
the study characteristics and the outcomes.

Studies characteristics

Authors and year of publication/country of origin

The included studies were published between 2003 and
2018. Most of the studies included were undertaken in
developed countries such as USA, Germany, Sweden.
Details of the studies country of origin are presented in
Table 1.

Study population

The population size for the included studies ranged from
2842 to 33,891,339 patients from across databases
searched for this study. The types of participants in-
cluded elderly residents, cancer patients, epileptic pa-
tients, multidrug-resistant TB patients, pediatrics and
general adult patients.

Method
The types of studies included mainly observational co-
hort studies, retrospective case reviews and health record
reviews.

Context

All studies were conducted in primary care settings.
Eleven were set in primary care centers, 12 were set in
outpatient clinics, two were set in general practice
clinics, one was set in a residential nursing facility, and
one was set in home care.

Type of adverse drug reactions (context)

The types of ADRs are categorized into three groups:
drug related, allergic reaction and idiosyncratic reac-
tions. The majority of studies have addressed drug
related adverse reactions followed by allergic reactions.
Only four studies addressed idiosyncratic reactions [29,
33, 38, 42]. ADRs were classified either by systems (Cen-
tral nervous systems, cardiovascular events, etc. ...) or by
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g Records identified through database searching
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Fig. 1 PRISMA flowchart of study selection and inclusion process

adverse reactions (ie. seizures, hearing loss, etc.). The
frequency of ADRs reported were not included in all the
studies. The most frequent ADR was related fatigue
(55%) followed by dizziness (18.4%) and tremor (15.8%)
[40]. The body system that was associated with the most
ADRs reported was the central nervous system followed
by gastrointestinal and cardiovascular systems [26, 28].

Classes associated with ADRs (context)

A total of nine studies out of the 19 included studies
addressed specific classes of medications such as; anti-
tuberculosis drugs [29], anti-epileptics [31, 40], antipsy-
chotics, antidepressants and mood stabilisers [32], antibiotics
[33, 39], insulin and oral diabetic medications [35], biologi-
cals [37], and anticholinergic drugs including dementia med-
ications [44]. The remainder of the studies covered other
classes of medications such as beta blockers, antiplatelets,
analgesics, benzodiazepines, musculoskeletal drugs, stimu-
lants, lipid modifying agents, selective serotonin reuptake
inhibitors and skin preparations. The classes of drugs that
were associated with the highest ADRs reported in the
included studies were drugs used for the cardiovascular
system (beta-adrenergic blocking agents, diuretics, ACE

inhibitors) warfarin, antipsychotic agents and opioids analge-
sics [26-28].

ADRs incidences

There was no standardized reporting of the prevalence
data in the included studies. Prevalence data varied from
simple calculations of the frequency of ADR in the study
populations to an estimated number of adverse events
per 100 patients, 100 residents’ month, number of reac-
tions per 1000 consultations [26. 28, 42]. Overall, the in-
cidence of ADR reported in the studies ranged between
6% and up to 80% in some cases [29, 44].

Causes of ADRs reported

The causes of ADR varied between the studies. However,
the majority of the authors cited patient factors as the
cause of ADRs such as advanced age, lack of patients’
education and patients’ comorbidities [4, 26, 28—31, 34—
38, 40, 42].

Some studies mentioned drug related causes such as pre-
scribers’ errors, inconsistent consultation notes, incomplete
physical examination, inappropriate follow up and monitor-
ing errors as causes of ADRs [26, 27, 35, 36, 38, 41, 44].
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Drug specific causes such as drug administration, dis-
pensing errors, drug interactions and look alike medica-
tions were also mentioned by three studies [27, 30, 35,
43].Allergic reactions were cited as the cause of ADRs in
one study by Shehab et al. [39] Iatrogenic causes was also
cited by one study amongst other causes [42]. Two studies
did not specify any causes for the reported ADR [32, 33].

Consequences of ADRs

The consequences of the ADRs reported in the included
studies ranged from medication cessation to death in
some cases. Hospitalizations were reported in seven
studies [28, 34, 36, 38, 39, 42, 43]. Death was reported in
six studies [26, 27, 34, 35, 37, 43].

Discussion

This scoping review identified that the most causes of
ADRs were drug related and due to allergies. Idiosyn-
cratic adverse reactions were not very commonly re-
ported in the literature. This is mainly because it is hard
to predict and these reactions are not associated with
drug doses or routes of administration [45]. The most
common ADRs reported in the studies included in this
review were those that are associated with the central
nervous system, gastrointestinal system and cardiovascu-
lar system. Several classes of medications were reported
to be associated with ADRs.

The prevalence of ADRs varied significantly between
the studies, reasons for this variation include study de-
signs, characteristics of participants and setting of the
study and study length. These results are consistent with
a similar review of observational studies [46]. Studies ad-
dressing children are also underrepresented in this re-
view. We only found one study that met our inclusion
criteria where the authors investigated the rates and
types of ADRs in a pediatric ambulatory setting [30].

The causes of ADRs in this review were found to be
multifactorial. These included: patient related factors
such as co-morbidities, drug interactions, older age, pro-
vider characteristics such as monitoring errors, adminis-
tration errors, incorrect drug selection and drug specific
such as allergies or idiosyncratic reactions. Therefore, it
is reasonable to predict their occurrences in primary
care settings. This is in line with other findings from
similar reviews [47].

Hospitalization and mortality were reported in less than
half the studies included. Hospitalizations due to ADRs
ranged between 6 to 14% which is comparable to other
systematic reviews [48-50]. Mortality rates ranged be-
tween 0.4 to 2.7% in the studies included in this review.
Under reporting of adverse events have been cited in the
literature [51]. This may have been due to several factors
including barriers to reporting within each organization,
clinicians’ reluctance to report to avoid punishment or
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blame [52]. Other barriers could be lack of knowledge
about adverse events and whether they are related to the
actual condition or the medications [51, 52]. Complacency
and other personal factors related to clinicians such as fear
of being ridiculed of reporting merely suspected ADRs
and fatigue were also reported [53].

Health care professionals are encouraged to be aware
of the most commonly classes of drugs associated with
ADRs such as cardiovascular drugs, antipsychotics and
opioids as found in these studies. Targeted educational
interventions to address underreporting of ADRs is es-
sential to improve public health safety. There are many
reasons for underreporting ADRs especially in children
is paramount to improve patient safety. Our review
highlighted the limited number of studies reporting
ADRs in children.

Personal medicine is the approach where health pro-
fessionals tailor specific treatments for individual pa-
tients to optimize outcome and reducing ADRs. As
today’s society moves towards personalized medicine, by
understanding the causes and nature of ADRs, health-
care providers can extend the benefits and limit adver-
sity on a personal level. By understanding the population
and the groups of medications that are particularly sus-
ceptible to ADRs, health professionals can make better
medication selections and improved dosing for the spe-
cific populations [54]. Extensions into research of
pharmacogenomics will also improve the understanding
of ADRs. Understanding the impact of genetics on drug
effects have the potential to predict ADRs.

Limitations of the review

This review has a few limitations. There was also limited
data from the included studies in regard to the ADRs
and classes of medications associated with them. Fur-
thermore, most of the studies were undertaken in devel-
oped countries. Applying these results to other countries
might not be relevant due to the various systems in
reporting ADRs. This is in addition to the limitations in
the included studies such as small sample sizes, hetero-
geneous populations, variations in outcome measures.

Conclusion

This scoping review identified that the most causes of
ADRs were drug related and due to allergies. Idiosyn-
cratic adverse reactions were not very commonly re-
ported in the literature.

This is mainly because it is hard to predict and these
reactions are not associated with drug doses or routes of
administration. The most common ADRs reported in
the studies included in this review were those that are
associated with the central nervous system, gastrointes-
tinal system and cardiovascular system. Several classes of
medications were reported to be associated with ADRSs.
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